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Effects of Cecropia obtusifolia Leaf Ingestion on
Lung Capacity
Catherine Ross
Department of Biology, University of Kansas

ABSTRACT:
People in developing countries have traditionally used forests as sources of local, cheap
medicines. One plant used throughout the Neotropics is Cecropia spp., most notably for
asthma. The purpose of this study was to determine if tea made from Cecropia obtusifolia
leaves increases lung capacity and in what time frame this takes place. This was
accomplished by treating a group of people with Cecropia tea for five days and another group
with a placebo treatment and comparing the change in lung capacity of the two. The short
term change in the placebo group had a statistically insignificant decrease of 2% while the
Cecropia showed a significant increase of 4%. This indicates that C. obtusifolia leaves do in
fact contain medicinal chemical properties. Hence, while further clinical test should be
performed, Cecropia provides a good example of the importance of local plants and their
conservation for human health.

RESUMEN:
Las personas en países reveladores han utilizado tradicionalmente los bosques como fuentes
de medicinas locales y baratas. Una planta utilizada a través del Neotropics es spp de
Cecropia., la mayoría del notablemente para asma. El propósito de este estudio debía
determinar si té hecho de aumentos de hojas de obtusifolia de Cecropia la capacidad pulmonar
y en a que hora marco que esto sucede. Esto fue alcanzado tratando un grupo de personas con
té de Cecropia por cinco días y otro grupo con un tratamiento de placebo y comparar el
cambio en la capacidad pulmonar del dos. El cambio corto del término en el grupo de placebo
tuvo una disminución estadísticamente insignificante de 2% mientras el Cecropia mostró un
aumento significativo de 4%. Esto indica que hojas de C. obtusifolia hacen de hecho contiene
las propiedades químicas medicinales. De ahí, mientras la prueba clínica adicional se debe
realizar, Cecropia proporciona un ejemplo bueno de la importancia de plantas locales y su
conservación para la salud humana.

INTRODUCTION:
Until the 20th century, plants were virtually the only source of medicine available to
humans for over ten thousand years (McCaleb 1997). Today, half the people all over the
world still rely on traditional remedies, that is, unrefined medicines from natural elements.
In fact, in their 2002 study, the World Health Organization stated that 80% of the
population of the southern hemisphere depends on traditional medicine for primary health
care (World Health Organization 2002). Included in those using traditional medicines,
approximately three billion people worldwide use medicines that are directly extracted

from the wild (Balick 1997). In addition, it is also believed that this use of natural
medicine is the only sustainable form health care on a global level (McCaleb 1997).
Because people worldwide use remedies extracted from the wild, a better understanding
of how these medicines function is a useful tool for conservation efforts (Balik 1997).
Cecropia sp. (Cecropiaceae) is one of the most common pioneer trees in the
neotropics. It is often found in light gaps, forest edges, and other disturbed areas and is
known for its facultative mutualism with Azteca sp. (Carrol 1983). In addition to its
unique natural history, the plant also has an alleged array of medicinal effects (Sosa
2000). According to the Raintree Nutrition Tropical Plant Database (2003), Cecropia
peltata, C. palmata, and C. obtusifolia have historically been used throughout the
neotropics as a diuretic, decongestant, an anti-inflammatory, and to treat diabetes and
ulcers. However, its most popular use has been to treat asthma and other upper
respiratory conditions in Central and South America. As a treatment for asthma people
have traditionally used the leaves to make a tea (Luis Poveda, pers. comm).
Unfortunately, there have been no clinical trials to determine if Cecropia’s effects
are due to the plant's chemical properties or if it is simply a cultural belief resulting in a
placebo effect. The purpose of this study is to determine if C. obtusifolia leaves will
increase lung capacity and if this takes place immediately or over a short time period.

MATERIALS AND METHODS:
The C. obtusifolia tea was made by performing a standard leaf infusion: the leaves were
chopped into small pieces, boiled in water for approximately ten minutes, and finally
filtered out from the solution (Solt). Approximately two grams of leaves for every liter of
water were used. The leaf samples used were Cecropia obtusifolia leaves found on
roadsides and disturbed areas in Monteverde, Puntarenas province, Costa Rica. A placebo
was also prepared with a highly diluted a solution of Lipton Instant Iced Tea;
approximately 50 g of crystals was dissolved in 3.5 L of water. Both were made in bulk
and stored in a refrigerator for no more than five days of the experiment.
Forty people were chosen as test subjects with ages ranging from 15 to 45, thirtyfive of which were 20 to 22 year olds. These forty people were split into two groups,
twenty in the placebo group and twenty in the Cecropia group. The placebo group
consisted of ten males and ten females and included two smokers, and three asthmatics.
The Cecropia group consisted of ten males and ten females included three smokers and
three asthmatics.
The twenty people in the Cecropia group were given the Cecropia tea while the
placebo group of twenty was given the placebo treatment. Each person consumed
approximately 100 mL of their assigned treatment once a day for five days. On the first
day of treatment, "day one", each subject was asked to blow as much air as possible into a
balloon using only one deep breath in order to measure his initial lung capacity volume.
Each person then drank the assigned treatment and, after approximately one minute, blew
into a second balloon in the same manner. Each balloon was marked to indicate which person
blew it up and whether it was his first or second balloon. The two balloons from day one were
used to measure a short-term effect. This procedure was performed again at the end of the
period by collecting "before" and "after" balloons on day five in order to measure any long-term
effects. In order to ensure consistency, each balloon used was the same brand and had not been
previously used or stretched.
Immediately after the balloons were collected their volumes were determined by water

displacement. This was accomplished by filling a container with water and placing that
container into another larger container. Then, using a flat piece of plastic, each balloon was
then completely submerged in the water in the inner container. This caused water to be
displaced which then fell into the outer container. The volume of the water that fell out is
equivalent to the volume of the balloon. The inner container was removed and the water
remaining in the outer container was measured using a 500-mL graduated cylinder. The
volumes were measured to the nearest 5 mL.
A subset of ten people was used to determine the short-term effect of Al-buterol, a
standard western medication, in the form of an inhaler. Each person blew into a balloon in the
same manner to test initial lung capacity. The inhaler was used for only one trial by inhaling
two puffs. Again, balloons were collected one minute after treatment and measured by water
displacement.

RESULTS:
When initial lung capacity is compared to lung capacity immediately after the first treatment,
the results show there was no statistically significant short-term change in lung capacity for
people in the placebo group (paired t-test, p = 0.14). However, the mean for the initial
measurement was 3725 mL while the mean for measurement taken after the first treatment was
3649 mL, making the general trend for this group a decrease in volume by 2% (Fig. 1). On the
other hand, those in the Cecropia group (Fig. 2) experienced a statistically significant increase
in lung capacity from 3861 mL to 4011 mL, a 4% improvement, for the immediate effects;
(paired t-test, p = 0.016). The data from the inhaler (Fig. 3) also show a significant increase
from 4393 mL to 4696 mL, a rise of 6.5% (paired t-test, p < 0.001).
Longer-term results were determined by comparing the measurements for initial lung
capacity to the measurements taken after the final treatment on the fifth day of the experiment.
Over the five-day period the placebo group experienced almost no change (Fig. 4) with a
general trend of only a 0.4% decrease from 3724 mL to 3711 mL, due to randomness (paired ttest, p = 0.45). The Cecropia, however, experience a significant increase (Fig. 5) by 3%,
improving from 3861 mL to 3996 mL (paired West, p = 0.048).
When the values from before and after treatment on day five of the experiment were
compared, it was found that the mean of the placebo group again had a small, statistically
insignificant decrease from 3765 mL to 3711 mL, or a 1% change (paired t-test, p = 0.23).
However, the Cecropia group felt no statistically significant change, only a general trend of a
2% increase from 3919 mL to 3996 mL (paired t-test, p = 0.06).

DISCUSSION:
The data show that the ingestion of C. obtusifolia tea led to an instantaneous increase in lung
capacity by 4%, comparable to that of Al-buterol inhaler, 6%. The results also seem to show
that when taken over longer periods, there is no increase in effect. Overall, this study supports
the common wisdom that C. obtusifolia has a positive effect on lung capacity and validates its
traditional use as an asthma treatment.
Using plants like Cecropia are highly beneficial to local peoples because they are more
affordable than commercial drugs (Balik 1997). For example, in Monteverde, Costa Rica, C.
obtusifolia is abundant, easily attained and, therefore, free. However, at Monteverde's
pharmacy, an Al-buterol inhaler costs roughly eight U.S. dollars. For a country like Costa

Rica, where the average person makes $11 per day, knowing the effectiveness of C. obtusifolia
could be essential for one's health care (World Bank 2002). In addition to being more
affordable, C. obtusifolia is important to local peoples because, in comparison to Al-buterol, it
may involve less risk. Al-buterol inhaler has several possible side effects including headache,
drowsiness, dizziness, nausea, vomiting, atrial fibrillation, hypertension and diarrhea (Lacy et
al. 2002). Although one must keep in mind that this study involved a much smaller sample
size, no side effects were reported.
The findings of this study are important for conservation, not for the argument of
pharmaceutical discovery, but for conserving tropical forests because they are a source of
medicines used by local peoples for their primary health care. Because local peoples highly
benefit from available, cost-effective, and low-risk, natural medicines, such as Cecropia, it is
important that these plants and their habitats are conserved. As noted by Balik (1997), an
immediate incentive for conservation of tropical forests is their role in providing traditional
medicines where local plants make up 95% of the ethnopharmacopoeia. Knowing the details
of the effects of plants like Cecropia may give local peoples a stronger argument for actively
conserving their precious resource.
Future studies may include larger sets of people and a chemical analysis of C. obtusifolia
leaves.

ACKNOWLEDGEMENTS:
Thanks to Karen and Alan Masters, Andrew Rodstrom, Matt Gasner, members of CIEE and
EAP Fall 2003 programs who participated in this study and especially Carmen Rojas for all of
her help and support.

LITERATURE CITED:
Balik, M.J., et al. 1997. Valuation for Extractive Medicines in the Tropical Forests: Exploring the
Linkage to Conservation. In: Principles of Conservation Biology 2nd ed., G. Meffe and C.
Ronald Corroll. Sinauer Press, Sunderland, Mass.
Carrol, C.R. Azteca. In: Costa Rican Natural History, D.H. Janzen, ed. The University of Chicago
Press, Chicago, IL, pp. 691-693.
Lacy, Charles F., Lora L. Armstrong, Morten P. Goldman, Leonard L. Lance. 2002. Drug Information
Handbook: 2002-2003 10th ed. Lexi-Comp Inc., Hudson, Ohio, pp. 41-43.
McCaleb, Robert S. 1997. Medicinal Plants for Healing the Planet: Biodiversity and Environmental
Health Care. In: Biodiversity and Human Health. Francesca Grifo and Joshua Rosenthal, ed.
Island Press, Washington, D.C., pp. 221-242.
Raintree Nutrition Inc. 2003. Raintree Nutrition Tropical Plant Database webpage. Austin, TX.
Retrieved Oct. 16, 2003 from www.rain-tree.com/
Solt Di Valentino, Lilliam. Plantas Medicinales. CEDCAS
Sosa Gomez, Reinaldo. 2002. Amazing Power of Healing Plants. Inter-American Division of
Publishing Association, Miami, FL. Pp.
World Bank. 2003. World Development Indicators Database, July 2002. www.worldbank.org
World Health Organization. 2002. Traditional Medicine: Fact Sheet N° 271, June 2002.
www.who.int/en/

